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Abstract 
In this paper, a low temperature (< 90oC) solution growth technique was used for the fabrication of ZnO nanowires 
on silicon carbide fibers.The ZnO nanowire grew in a two-step process. The parameters for the growth of nanowires 
with varying lengths and diameters were optimized. It is shown that ZnO nanowires were grown on silicon carbide 
fibers, with diameters of 50-200 nm and length of 3 µm. 
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1. Introduction    
Due to good absorbing capability, light weight, high strength and high module，high resistivity, 
silicon carbide (SiC) fiber have become one of the rapid development absorbing materials, as the 
absorbent and enhancer of structural radar absorbing materials[1,2]. But the high resistivity of silicon 
carbide fiber limit its stealth effect. The resistivity of the conventional silicon carbide fiber are usually the 
range of 100 ~ 104Ω • cm, in fact, the silicon carbide fiber have better absorbing properties when the 
resistivity are only the range of 10-2 ~ 10Ω• cm[3,4]. Therefore, it is necessary to adjust the electromagnetic 
parameters of silicon carbide fiber to improve its absorbing properties. Usually, the methods are used to 
adjust the resistivity of silicon carbide fibers, such as surface modification, doping different elements and 
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high temperature treatment.  
  Zinc oxide nanowire is an ideal functional materials and structural materials because of its excellent 
properties, such as high dielectric loss, low resistance, high strength and high modulus, and has broad 
application prospects[5-8]. If we can preparation zinc oxide nanowires in the growth on the surface of 
silicon carbide fiber or fabric, we shall be able to regulate the electromagnetic parameters of silicon  
  carbide fiber or fabric effectively for the best the absorbing performance of silicon carbide fiber. 
Currently, the method of growing zinc oxide nanowire on silicon carbide fiber or fabric has not been 
reported. In this work, we introduced the growth progress of zinc oxide on silicon carbide fiber in detail 
and investigated the growth mechanism of ZnO nanowire. 
2. Experimental Details 
2.1 Pretreatment of fibers 
First, silicon carbide fiber or fabric was immersed in the zinc oxide sol of which is synthesized by 
myself, and then the silicon carbide fibers adhesion of zinc oxide sol was dried thoroughly. 
2.2 Growth of ZnO nanowire 
ZnO nanowires were prepared by hydrothermal method. First, NaOH（4mol/L）solution was slowly 
dropped into ZnCl2（0.25mol/L）solution with stirring at a water bath temperature of 5~10℃, then the 
water bath temperature was adjusted to 20~25 ℃, and self-made fluorocarbon surfactant at a volume 
content of 0.5% was dropped into the mixture with stirring for 1h. Finally, the pretreated silicon carbide 
fibers were put into the solution, and then let the nanowires grow for 5h in a water bath of 80~90℃.  
2.3 Characterization 
The microstructure of ZnO nanowires was observed with scanning electron microscope (SEM) and 
their composition and crystal phase was characterized using energy dispersive spectrometry (EDS), and 
x-ray diffraction (XRD), respectively.  
3. Results and Discussion 
 
Fig.1. SEM image of ZnO nanowires                    Fig.2. XRD pattern of ZnO nanowires 
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Fig.3.ZnO nanowires grown on silicon carbide fiber at three length scales (a) 30µm; (b) 10µm; (c) 1µm; (d) section morphology of 
ZnO nanowires; (e) no pretreating with ZnO sol 
Figure 1 shows a scanning electron microscope (SEM) image of the ZnO nanowires which were 
nucleated and grown in the bulk solution spontaneously. It indicates that ZnO nanowires could be 
prepared by the hydrothermal method effectively. The nanowires grown in the bulk solution gave the size 
of 5–10μm in length and about 200 nm in diameter. 
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Figure 2 is a XRD pattern of the sample shown in Fig.1. It can be indexed to a hexagonal structure of 
ZnO. There was not any characteristic peak of impurities besides ZnO in Fig.2. 
SEM micrographs of ZnO nanowires grown on silicon carbide fibers are shown in Fig.3. ZnO 
nanowires are grown on the surface of fibers pretreated by ZnO sol, and the length of nanowires was 
about 3μm and the diameter was 50-200nm, as shown in Fig.3(d). However, ZnO nanowires were not 
grown on silicon carbide fibers without pretreatment as shown in Fig.3(e). During silicon carbide fibers 
are dried by heating which are taken out from the ZnO sol, the following reaction occurred, which is 
ZnO films will be formed on the surface of silicon carbide fibers immered into ZnO sol. The ZnO 
films play a role as a catalyst in the nucleation process. The ZnO nanowires formed on silicon carbide 
through nucleation and growth process. Nucleation is prerequisite and divided into heterogeneous and 
homogeneous nucleation. Without any catalyst and substrate, the growth of ZnO nanowires in the bulk 
solution experience a homogeneous nucleation process, as shown in Fig.1. The formation of ZnO 
nanowires as shown in Fig.3(b) went through a heterogeneous nucleation process because the silicon 
carbide fibers were used as substrate and ZnO films on the surface of silicon carbide fibers played a role 
as a catalyst. However, there was no ZnO nanowires observed grown on the silicon carbide fibers without 
pretreatment. The reason is that the inert silicon carbide fibers surface had very low surface energy, and 
the local surface was smooth, which inhibited the nucleation process. Therefore, no crystal were grown 
on the surface of silicon carbide fibers without ZnO seeds, as shown in Fig.3(e). So pretreatment of fibers 
was an essential and critical progress.  
 
 
Fig.4. EDS spectra of a single ZnO nanowire on silicon carbide fibers 
Fig.4 is the EDS spectrum of a single ZnO nanowire on silicon carbide fibers which are shown in Fig.3. 
In the spectrum, the peaks at around 2.1KeV and 9.6KeV belong to the Au coating, which are omitted 
before the composition calculation. The EDS analysis shows that the nanowires is composed of Zn and O, 
the molar percentage of Zn and O is 47% and 53%. Similar results have been found for two other zinc 
oxide nanowires in Fig.3(c). 
Conclusions 
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A low cost and simple method was used to fabricate ZnO nanowires on silicon carbide fibers, without 
sacrifice of mechanical property of the silicon carbide fibers. ZnO nanowires, with the size of 5-10 μm in 
length and about 200 nm in diameter, were developed in the bulk solution by the hydrothermal method. 
Combined with pre-treating process of silicon carbide fibers, ZnO nanowires were grown on silicon 
carbide fibers, with diameters of ranging 50-200 nm and lengths of about 3 µm. 
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